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SPECIFICATION 

1. Title of the Invention: * PRINTER 

2. Claims 

1. A printer connected to a host .computer, for 
performing printing by receiving a command transmitted from 
the host computer, interpreting and processing the received 
command, and controlling a printer engine in accordance with 
a result of the interpretation and the processing, 

the printer including means for, if an error is 
detected, setting the receiving state of the printer into a 
state in which a command associated with printing operation 
issued by the host computer is not accepted, although 
inquiries and an error recovery command issued by the host 
computer are accepted. 

2. A printer connected to a host computer, for 
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performing printing by receiving a command transmitted . from 
the host computer, interpreting* and processing the received 
command, and controlling a printer engine .in accordance with 
a result of the interpretation. and "the processing, 

the printer having a first state in which any command 
transmitted by the host computer is acceptable, a second 
state in which the printer- is -logically disconnected from 
the host computer although the printer is electrically . 
connected with the host computer, and a third state in which 
a command associated with printing " operation transmitted by 
the host computer is not accepted, although inquiries and an 
error recovery command transmitted by the host computer are 
accepted, 

the printer including means for selectively setting the 
receiving state in such a manner that the receiving state is 
set in the first state when there is no error, and the 
receiving state is set in the second or third state when an 
error occurs. 

- 3. A printer connected to a host .computer, for 
performing printing by receiving a command transmitted from 
the host computer, interpreting and processing the received 
command, and controlling a printer engine in accordance with 
a result of the interpretation and the processing, the 
printer including: 

a control table in which a receiving state of the 
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printer is described, depending on a command type currently 
acceptable by the printer; and 

an execution permission determiner for determining 
whether to permit execution of a command transmitted by the 
host computer, on the basis of the receiving state of the 
printer described in the control table. 

4 . A printer comprising a command receiver for . 
receiving a -command transmitted by a host computer, a/ -" 
receiving buffer for storing the command received by the 
command receiver, and a command processor -for processing the 
command stored in the receiving buffer, 

the printer further comprising a .'printer output buffer 
for storing a result of the process performed by the command 
processor, a printer controller for outputting the data 
stored- in the printer output buffer to a printer engine, and 
the printer engine serving as a printing mechanism for 
printing on paper, 

the command processor comprising a command type 
detector for reading a command from the receiving buffer and 
determining the command .type of the read command, and a 
command executer for executing the command of the determined 
type, 

the printer being characterized in that the printer has 
a control table in which the receiving state of the printer 
is described depending on the command type currently. 
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acceptable by the printer,, and the command processor 
includes a command execution .permission determination means 
for determining- whether to permit execution of a command on 
the basis of the receiving state of. the printer described in 
the control table and the command type determined by the 
command type detector, wherein if the execution of the 
command is permitted,, the command executer is activated, 
while the '-command executer is not activated if the execution 
of the command is not permitted. 

5. A printer according to claim 4, wherein the 
receiving states, one of which the printer can be in, 
include a first state referred to as an on-line ' state, a 
second state referred to as an off-line state, and a third 
state referred to' as a hold state, and wherein, in the third 
state, the command execution permission determination means 
permits execution of only a printer status inquiry command, 
a printing process resume command, and an error recovery 
command such as a cancel, command, and. the printer further 
comprises switch-to-third-state means for switching the 
receiving state of the printer into the third state when in 
the first state, .the printer detects an error or the printer 
receives a cancel command from the host computer and 
executes, it, and also comprises switch- to-first-state means 
for switching the receiving state of the printer into the. 
first state when, in the third state, the printer receives 
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the resume command or the cancel command and executes the 
received command. 

6. A printer according to claim 4 or 5, wherein 
transition into/from the third state occurs in response to 
pressing a key disposed on an operation control panel 
provided on the printer. 

7 . A printer according to claim 4, 5, or 6, wherein 
the receiving states of the printer -further include a. -fourth 
state in which the command execution permission 
determination means permits execution of only a cancel 
command issued by the host computer, transition into* the 
fourth state occurs when an error such as a paper jam is 
detected that makes it necessary for the host computer to 
retransmit a command, and transition from the fourth state 
into the first state occurs when the cancel command is 
accepted and executed. 

8. A printer according to claim 7, wherein in the 
fourth state, the command execution permission determination 
means permits execution of a printer status inquiry .command 
and/or a polling command. 

9. A printer according to claim 4, 5, 6, 7, or 8, 
wherein in the second state, the command execution 
permission determination means permits execution of a 
printer status inquiry command and/or a polling command. 

10. A printing system including a host computer and a 
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printer according to claim 1, 2, 3, 4, 5, 6, 7, 8, or 9, 
wherein the printer is connected to the host computer. 
3. Detailed Description of the Invention- 
[Technical Field of the Invention] 

The present invention relates to a printer such "as a 
laser beam printer or wire dot printer, and. more 
particularly, to a printer having a capability of, when an 
error occurs;-' quickly recovering the error in response., to a 
particular command transmitted from a host computer. 
[Description of the Related Art] 

Usually, a printer is connected with a computer such as 
a personal computer or a workstation and performs printing- 
in accordance with a command transmitted from the host 
computer. If the printer receives the command, the printer 
interprets and processes the received command. The printer 
performs printing by controlling a printer engine in ■ 
accordance with a result of the interpretation and 
processing of the command. 

Because the printer performs printing in accordance 
with a. command issued by . the host computer, it is necessary 
that when an error such as- a paper-out error occurs, no 
command from the host computer be. accepted. 

To meet the above requirement, the state of 
communication between the host computer and the printer is 
set into one of two states described below. 
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(i) First State" 

A state in which the printer accepts any comiuand 
transmitted from the host computer. This state is usually 
called an on-line state. 

(ii) Second State 

A state in which the printer is logically disconnected' 
from the host computer, although the printer is electrically 
connected with the host computer. This state is- usually -. 
called an off-line state. . 

The on-line state is a normal state in which the 
printer is allowed to perform printing; 

Switching between the on-line state and the off-line^ 
state is performed as shown in Fig. 10. That is, switching 
from the on-line state to the off-line state occurs when the 
printer detects an error or when a user presses an on-line 
key disposed on an operation control panel provided on the 
printer. On the other hand, the off-line state is switched 
to the on-line state when a user presses the on-line key. 
[Problems to be Solved by the Invention] 

In the conventional technique described above, the host 
computer is logically disconnected from the printer when the 
printer detects an error in the printer and thus switching 
into the second state occurs. This makes it impossible for 
the host computer to transmit a command to the printer to 
make an inquiry about what state the' printer is in or about 
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what error the printer has or to make a recovery from the • 
error by canceling or resuming the printing process. 

When the printer is used at a location remote from ' an 
user's location as is the case with a printer server or. a 
shared printer, if the receiving state of the printer is 
switched into the second state in response to detecting 
running out of an expendable material such - as toner or paper 
or in response to detecting a dangerous error such as 
overheating of a fixing unit of a laser beam printer, the 
lack of the capability of transmitting a status inquiry 
command or an error recovery command from the host computer, 
.to the printer causes a reduction in mobility, safety, and 
reliability. 

One possible technique of solving the above problem- is 
to transmit a message such' as an error message from the 
printer to the host computer when an error occurs. However, 
in this technique, the printer has to have a transmission 
capability that can be used independently of the. host 
computer, and the host computer has to have a corresponding 
receiving capability. Thus, this technique can be used only 
in a limited situation in which both the host computer and 
the printer have necessary capabilities. 

Thus, there is a need for a printer that allows a host 
computer to make an inquiry about the status of the printer 
and/or to issue an error recovery command. 
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It is an. object of the present invention. to provide a 
printer that allows a host computer to make an. inquiry about 
the status of the printer and issue an error recovery 
command when the printer has an- error, thereby making it 
-possible to quickly handle the error and thus achieving high 
operability, high safety, and high reliability. 
[Mean's for Solving the Problems] 

To achieve the above object, the present invention-* 
provides printers in various aspects. 

In a first aspect, the .present invention provides a 
printer connected to a host computer, for performing 
printing by receiving a .command transmitted from the host 
computer, interpreting and processing the received command, 
and controlling a printer engine in accordance with a result 
of the interpretation and the processing, the printer 
including means for, if an error is detected, setting the 
receiving state of the printer into a state in which a 
command associated with printing operation issued by the 
host computer is not accepted, although inquiries and an 
error recovery command issued by the host computer are 
accepted. 

In a second aspect, the present invention provides a 
printer connected to a host computer, for performing 
printing by receiving a command transmitted from the host 
computer, interpreting and processing the. received command, 
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and controlling a printer engine in accordance with a result 
of the interpretation and the processing, the printer having 
a first state in. which any command transmitted by the host 
computer is acceptable, a second state in which the printer ' 
is logically disconnected ' from the host computer although * 
the printer - is electrically .connected with the host computer,, 
and a third state in . which . a command associated with 
printing operation transmitted by the host computer is .not 
accepted, although inquiries and , an error recovery command 
transmitted by the host computer are accepted, the printer 
including means for selectively setting the receiving state, 
in such a manner that the - receiving state is set . in the 
first state when there is no error, and the receiving state 
is set in the second or third state when an error occurs. 

In a third aspect, the present invention provides a 
printer connected to a host computer, for performing 
printing by receiving a command transmitted from the host 
computer, interpreting and processing the received command, 
and controlling a printer engine in accordance with a result 
of the -interpretation and the -processing, the printer • 
including a control .'table in which a receiving state of the 
printer is described, depending on a command type currently 
acceptable by the printer, and an execution permission 
determiner for determining whether to permit execution of a 
command transmitted by the host computer, on the basis of 
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the receiving state of the printer described in the control 
table . 

In a fourth aspect, the present invention provides a 
printer comprising a command receiver for receiving a 
command transmitted by a host computer, a receiving buffer 
for storing the command received by the command receiver, a 
command /processor for processing the command stored in the. 
receiving buffer, a printer output buffer for storing, a' 
result of the process performed by the command processor, a 
printer controller for outputting the data stored in the 
printer output buffer to a printer engine, and the printer 
engine serving as a printing mechanism for printing on paper, 
the command processor comprising a command type detector for 
reading a command from the receiving- buffer and determining ■ 
the command type of the read command, and a command executer 
for executing the command of the determined type, the 
printer being characterized in that the printer has a 
control table in which the receiving state of the printer is 
described depending on the command type currently acceptable 
by the printer, and the command processor includes a command 
execution permission determination means, for determining 
Whether to permit execution of a command on the basis of the 
receiving state of the printer described in the control 
table and the command type determined by the command type 
detector, wherein if the execution of the command is 
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permitted, the command executer is activated, -while the 
command executer is not activated if the execution of the 
command is not permitted. 

In a fifth aspect, the present invention provides a \ 
printer based on the fourth aspect, wherein the receiving., 
states, one of which the- printer can be in, include a first 
state referred to as ah on-line state, a second state 
referred to as an off-line state, and a third state referred 
to as a hold state, and wherein in the third state, the 
command execution permission determination means permits 
execution of only a printer status inquiry command, a 
printing- process resume command/ and an error recovery . 
command such as a cancel ■ command, and the printer furthers 
comprises switch-to-third-state means- for switching the 
receiving state of the printer into the third state when in 
the first state, the printer detects an error- or the printer 
receives a cancel command from the host computer and 
executes it, and also comprises switch-to-f irst-state means 
for switching the receiving state of the printer into the . 
first state when, in the third state, the printer receives 
the resume command or the cancel command and executes the 
received command. 

In a sixth. aspect, the present invention provides a 
printer based on the fourth or fifth aspect, wherein 
transition into/from the third state occurs - in response to 
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pressing a key disposed on an operation control panel 
provided on the printer. 

In a seventh aspect, the present invention provides a 
printer based on the fourth, fifth, or sixth aspect, wherein 
the receiving states of -the printer further include a fourth 
state., in which the command execution permission 
determination means permits execution of only a cancel 
command issued by the host computer, transition into the 
fourth state occurs when an error such as .a paper jam is 
detected, that makes it necessary for the host computer to 
retransmit a command, and transition from the fourth state 
into the first state occurs when the cancel command is 
accepted and executed. In an -eighth aspect, the present 
invention' provides a printer based on. the seventh aspect; 
wherein, in the fourth state, the command -execution 
permission determination means permits execution of a 
printer status inquiry command and/or a polling command. 

In a ninth aspect, the present invention provides a 
printer based on the fourth, fifth, sixth, seventh, or 
eighth aspect, wherein, in the second state, the command 
execution permission determination means permits execution 
of a printer status inquiry command and/or a polling command 

The present invention also provides a printing" system 
including a host computer and a printer based on one of the 
aspects of the present invention, wherein the printer is 
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connected to the host computer. 
' [Operation] 

The printer according to the present invention includes 
the means for, if an error is. detected, setting the 
receiving state of the printer into the : third state in which 
a command associated with- printing operation issued by the 
host computer is not 'accepted/ although inquiries and an 
error recovery command issued by the host computer are ■' 
accepted. Thus, in the printer according to the present 
invention, unlike the conventional printer whose receiving 
state can be only in . either the on-line state or the' off- 
line state,- the receiving state can be in one of three 
states including the third state in which error handling is. 
possible in addition to the on-line state and the off-line, 
state . . 

The receiving state of the printer is set by describing 
the state in the control table. In each state,;, 
determination of whether to permit execution of commands 
transmitted from the host computer is" made for each command 
depending on the state described in the control table. 
Preferably, determination for a specific command is made in 
accordance with data indicating whether execution of the 
command should be permitted in each receiving state of the 
printer . 

The operation of the printer according to the present 



- 15 - 



invention is described in further detail below. 

If the printer detects a recoverable error, such as a 
paper-out error or a toner-out error, in the middle of the 
printing process, the switch-to-third-state means switches 
the receiving state of the printer into the third state by- 
rewriting the first control table. ' 

When the printer is in the third. .state, if the printer 
receives a command from the host computer, the printer -" 
determines the command type of the received command and 
further determines, using the command execution permission 
determination means, whether the command of the determined 
type is permitted to be executed in the current receiving 
state of the printer. If -it -is determined that execution of 
the command is permitted,- the command is executed, but 
otherwise the command is not executed. In the third state, 
the command execution permission determination means permits 
execution of only a printer status inquiry command and an 
error, recovery, command such as a cancel command. 

In the present invention, as described above, when an 
error occurs in the printer, the switch- to-third-state means 
switches the receiving state of the printer into the third 
state in which the command execution permission 
determination means permits,, in accordance with the first 
control table, execution of a printer status inquiry command 
and an error recovery command* issued by the host computer 
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thereby ensuring that. the printer has high operability, ■ high 
safety,- and high reliability. 

[Embodiments] The- present invention is described in detail 
below with reference to specific embodiments "in conjunction 
with the accompanying drawings. 

Fig. 1 - shows the basic construction of a first 
embodiment of the present invention.' 

In' this 'embodiment shown in' Fig. 1/ a printer 11 
includes' a command receiver 12, a receiving buffer 13, a 
command processor 14, a printer output buffer 15, a printer 
controller 16, a printer engine 17, a first control table 18:, 
a second control table 19, and an error handler" la.. A print 
system is formed of this printer and a host computer 10. 

In Fig. 1, a command transmitted by the host computer 
is received by the command receiver .12 and stored in the' 
receiving buffer 13. "The command stored in the receiving 
buffer 13 is processed by the command processor 14. Drawing 
data such as character data or- graphics data obtained as a ; 
result, of the process is stored into the printer putput 
buffer- 15. The data stored in the printer output buffer 15 
is read by the- printer controller 16 and converted into a 
signal in a form that can be received by the printer engine 
17. The resultant signal is output to the printer engine 17 

In accordance with the received signal, the printer 
engine 17 performs printing on paper using an 
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electrophotographic printing mechanism or a wire dot 
printing mechanism. 

A feature of the present embodiment is that the 
receiving state of the printer is described in the first 
control table 18, wherein not only the first and second 
state but also a third state (also referred to- as a' hold 
state) can- be described in the first control table 18. 
Another feature is that the command processor 14 includes 
not only the command type detector 141 and the command 
executer 143 but also the command, execution permission 
determiner 142. 

The first control table is realized by, for example, a 
memory such that the first control table indicates the 
current state that is one of the . first .to - third states . • 
When an error is detected in when an error is detected in 
the command receiver 12, the command processor 14, the ■ 
printer controller 16, or elsewhere, the error handler la 
sets the state depending on the detected error. 

The command execution permission determiner 142 
determines whether execution of a command received from the 
host computer should be permitted, depending on which one of 
the first to third states is set in the first control table 
18. 

The second control table 19 includes data indicating 
whether execution of each command is permitted or hot for 
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each state. The .above-described determination ■ of . whether 
execution of a command received from the host . computer . 
should be permitted is made on the basis of data described . 
in this second control table 19. 

Although in the present- embodiment, data indicating 
whether execution of each command is permitted is stored ..in 
the second control table. 19, the data is not necessarily 
needed to be 'separately stored in a table. For example, --.the 
data may be stored in. the first control table 18. 
Alternatively, . the command execution permission determiner 
142 may perform the determination in accordance with- a 
decision program in which decision criteria are described. 
In those cases, .the second control • table 19 is not necessary. 

The first control table 18 is described below. ^ : 

In the first control table 18, as shown, in Fig. 2, the 
receiving state of the- printer is described. The receiving 
state of the printer can be one of three states: the first 
state (on-line state), the second state (off-line state), 
and the third state' (hold state) . 

Fig. 2(c) shows specifications associated • with 
accessing to the first control table -from the command 
executer 143, the command receiver 12, the command execution 
permission determiner 142, and the error handler la, which 
are components of the printer. 

According to the specifications shown in Fig. .2(c),' 
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transition into the third state occurs in response to 
occurrence of one of events described below. 

(1) When the printer 11 receives a hold command from the 
host computer 10 and the printer 11 executes the received 
command- ' 

(2) When the .printer detects an error of a second class 
(defined later) . 

Exiting 'the third state occurs when one of the 
following events occurs. 

(l f ) When the printer 11 receives .a resume command from the 
host computer 10. and executes it. 

(2 1 ) When the. printer detects an error of a third class 
(defined later) . 

(3 1 )- When a user presses the on-line key on the operation 
control panel. 

The errors of the first, second, and third classes 
described above, in particular in Fig. 2(c), are defined as 
follows. 

(a) Errors of the first class: Errors that can be ignored. 
For example, when a character of a particular character .code 
is commanded to be printed using a font that is not 
installed, a space is printed instead of the specified 
character and the printing process is continued. 

(b) Errors of the second class: Errors that must be handled 
by a user. A typical, example is a running-out error such* as 
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a paper-out error or a toner-out error. ' When error handling 
by a user is- completed, the printer resumes the printing 
process from the state in which the printing process was 
halted in response to detecting an error; 
■(c) Errors of the third class: Fatal errors such as a 
fixing .error in- a laser beam printer, a- failure of a device, 
such as a microprocessor, an LSI, or a memory disposed in 
the printer, 'and other unrecoverable errors. 

Fig. 3. shows general specifications in terms of' state 
transition of the receiving state of the printer among the 
first, second, and third states... 

A procedure according to the present embodiment is 
described below with reference to a PAD (Problem Analysis 
Diagram) shown in Fig. 4 . 

In a main process 40, after an initialization step 41, 
processing on a command in step 42 is performed repeatedly. 
In the initialization step 41, management information 
associated with the printer 11 and buffer memories such as 
the printer output buffer 15 are initialized, and the 
receiving state of the printer described in the' first' 
control table 18 is .set to the first state (on-line state) . 

In the command processing step 42, if the receiving 
buffer 13 is not empty, command type detection is performed 
in step 43. More specifically, a command received from the 
host computer 10 is read from the receiving buffer 13, and 
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the type of the command is detected. As a result of the 
command type detection step 4*3, a command number is output. 

After completion of the command type detection step 43, 
determination of whether execution of the command should be 
permitted is performed in step 44 on the basis of the 
command number and the receiving state of the printer 
descried in the first control table 18. More specifically, 
in this command execution permission determination step ' 44, 
it is determined whether execution of the command having the 
input command number should ' be permitted in the current 
receiving state of the printer 45. 

In the. present embodiment, the above determination is 
performed using the second control table shown in Fig. 5. 
For example, the second • control table indicates that, in the 
third state (hold state), execution of command 1 is 
permitted, but execution of command 1+1 is not permitted. 

In Fig. 5, command 1 to command 1 are assigned error 
recovery commands such as a printer status inquiry command, 
a resume command, and a cancel command. More specifically, 
the following commands are assigned. 

(1) Printer ready state inquiry command 

(2) Printer model number inquiry command 

(3) Printing mode inquiry command 

(4) Printer status inquiry command 

(5) Print halt command 
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(6) Print resume command 

(7) Print cancel command 

If the printer 11 receives- the printer status inquiry ' ' 
command described in (4), the printer 11 'returns information 
to the host computer 10 to inform of the receiving state of 
the printer, the printing- position- at which the printing 
process was halted for a. particular page, the status in 
terms of error occurrence, and so on. ..••*■■ 

The commands described in (5), (6), and (7) are also 
called a halt command, a resume command, and a cancel 
command. 

Commands 1+1 to m are assigned print commands .such as a 
character print command, a graphics print command, an image 
print command, and so on. 

If it is determined in the decision step 45 that 
execution of a command should be permitted, the command is 
executed in step 46. In the command execution step 4 6, one 
of a process 461 for command 1,..., a process 462 for 
command i,..., and a process 4 63 for command m is performed 
depending on the command number. 

In the case in which it is determined in the decision 
step 45 that execution of the command should not be. not 
permitted, error handling is performed in step 47 depending 
on the command number and the receiving state of. the printer. 

Storing a command into the receiving buffer 13 is 
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performed when the command receiver 12 accepts a command 
reception, interrupt from the host computer 10, as shown in 
Fig. 4 (d) . 

The components shown in. Fig." 1 and those of embodiments 
described below are realized by using a microprocessor, a 
RAM, a ROM, a LSI, a logic IC, an electrophotographic print 
mechanism, or a wire dot print mechanism. 

In the present embodiment, as described above, when an 
error occurs in the printer, only a printer status inquiry 
command or an error recovery command such .as a printer 
status inquiry command, a resume command, and a cancel 
command is accepted, but a print command such as a character 
printer command, a graphics print command, or an image print 
command is not accepted, thereby achieving high operability, 
high safety., and high reliability. 

A construction of a printer according to a second 
embodiment of the present invention is described below with 
reference to Fig. 6. 

The printer shown in Fig. 6 further includes, in - ' 

addition to those of the construction shown in Fig. 1, a 
panel controller lb for accessing the first control table 18 
described above. 

Fig. 7 shows specifications in terms of accessing to 
the first control table 18 performed by the panel controller 
lb. 
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A hold key is provided on the operation control panel . 
of the printer. -Transition between the first state and the 
third state occurs each time the hold key is pressed. 

Fig. 8 shows a state transition diagram in terms of the 
.receiving state of the printer according to the present 
embodiment. ; ^ 

As can be seen from Fig. 8, pressing the hold key in 
the first state brings -about, the same effect as that brought 
-about when the printer 11 receives the halt command from the 
host computer 10. On the other hand, pressing the hold key 
in the third state bring about the same effect as that 
brought about when the. printer 11 receives the resume 
command from the host computer. 10. 

In the present embodiment, as described above, when a., 
user presses the hold key on the operation panel, the -same 
effect 'is brought about as that, brought about when the 
printer 11 receives the' halt command or the resume command, 
from the host, computer 10, thereby allowing a user to 
operate the printer with improved operability. 

Now,- a third embodiment of the present invention'- is 
described below with reference to Fig. 9. 

In this third embodiment, the receiving state -of the 
printer can be in a fourth' state in addition to the states 
allowed in the first,, and second embodiments. In the * fourth 
state, as shown in Fig. 9, of various commands transmitted 
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from the host computer 10 to the printer 11, .only the print 
cancel' command is accepted. 

Transition - into the fourth state occurs when an error 
is detected that makes it necessary for the printer to 
receive a sequence of print commands from the host computer 
10 to resume the printing process (such an error is referred 
to as an. error that needs command retransmission). Examples 
of errors that need command retransmission include a paper 
jam error and a parity .error in data memory such as the 
receiving buffer 13 or the printer output buffer 15.. 

After such an error is detected, the printer. 11 accepts 
only the cancel command from the host computer 10. In 
response to receiving the cancel command, the printer 
forcedly terminates the printing process and clears the 
management information associated with the printer 11 and 
the buffers such as the receiving- buffer 13 and the printer 
output buffer 15. 

After completion of executing the cancel command, the 
printer switches the receiving state of the printer from the" 
fourth state into the first state. Alternatively, the 
receiving state of the printer may be switched from the 
fourth state into the third state. 

If the host computer 10 receives,- from the printer 11, 
response data (such as a good status data in SCSI) 
indicating that the printer 11 has completed the execution 
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of the cancel command, the host computer 10 retransmits a 
.sequence. of print commands to the printer 11 thereby causing 
the printer 11 to resume the printing process. 

In the present embodiment,; if an error that needs ' 
command retransmission occurs, the printer surely accepts 
the cancel command and clears the internal data. . Thereafter, 
the printer resumes the printing process. This ensures that 
the printing ''process is correctly resumed. In the case' -in • 
which the printing process, cannot be resumed from the. state 
in which the printing process is halted in response to 
detecting an error, there is no merit- if the printer 
receives and executes the halt command and the resume 
command before the cancel command. . 

Now, a fourth embodiment of the present invention is., 
described below. The fourth embodiment as similar to one of 
the first to third embodiments described above except that 
the printer accepts and executes the printer status inquiry. ■ 
command in a similar manner as in the first embodiment, even 
in the 'second state (on-line state) and the fourth state. 

The host computer 10 can detect the status of the 
printer 11 in terms of the items described below, by issuing 
the printer status inquiry command. 

(1) Receiving state of the printer 

(2) Status in which printing is performed for each page 

(3) Status in terms of error occurrence ■ 
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(4) Location on a page from which data should be 
retransmitted from the host * computer 10, when an. error that 
needs command retransmission occurs 

(5) Paper size and paper tray associated with run-out paper 

(6) Transition into the hold state* 

(7) Transition from the hold state 

(8) Empty state of the. transmission buffer 

In the present embodiment, the host computer 10 can 
detect the status of the printer 11 in terms of- any item (1) ■ 
to (8) described above in any receiving state of the printer 
by issuing the inquiry command. This ensures that the 
system including the host computer * and-, the printer has high 
reliability and high safety. 

In addition to .the printer status inquiry command, the 
printer 11 may also accept and execute a. polling command* in 
any receiving state of the printer thereby reducing the ■ 
amount of processing associated with the printer status 
inquiry command. 

Processing associated with the polling command is 
performed as follows. 

(1) The host computer 10 asks the printer 11 whether there 
is something that should be informed. This inquiry is 
performed repeatedly at predetermined intervals (the length 
of each interval is preferably set to 1/2 to 1/10 of the 
average printing time needed for one page) . 
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(2) The printer returns, to ' the host computer, response data- 
indicating whether, there is something to "inform the host 
computer. It is determined that there, is something inform, 
if a change - occurs in one of printer's states M) to (13) 
described earlier. 

In the case in which polling is performed, the host 
computer' 10 transmits the polling command to the -printer 11 
at the properly determined intervals, and the host computer 
10 issues' the printer status inquiry command only when the 
printer 11 has something to inform the host computer 10. 

The amount of data returned from the printer to the* 
host computer - in response to the polling - command is smaller 
than that returned in response to the printer status inquiry 
command, and thus use of the polling command allows a. 
reduction in the amount of data. In. the embodiments 
described above, . the . manner of state transition in response 
to pressing the key on the operation . control panel (Figs. 3 
and 8) may be modified as follows. 

(1) Even when the cancel command is executed in the third 
state, -the original receiving state of the printer is 
maintained. In the case in which the fourth state is 
available in the printer, when the cancel command' is 
executed in the fourth state, the state is switched from the 
fourth state into the third state. 

In the case in which the above modification is made, 
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when the state is switched into the third state as a result 
of execution of the cancel command, it is required to press 
the hold key or transmit the resume command from" the host 
computer to switch the third state into the first state; 

(2) When the on-line key is pressed in the second state, if 
an error of the third class is detected in the printer, the 
state is not switched into the first state but the current 
state is maintained. If no error of the third class is* 
detected, the state is switched into the first state. 

(3) If the on-line key" is pressed in the third state, the 
state is not switched into the second state but . the. third 
state is maintained. 

The modifications (1) to .(3)' may be made, in an 
arbitrary combination thereof as required. 
[Advantages] 

In the present invention, even in a state in which an 
error occurs in the printer, the host computer can make an 
inquiry about the status of the printer and can recover the 
error by transmitting a necessary command to the printer. 
This ensures that the printer has high operability, .high 
safety, and high reliability. 
4. Brief Description of the Drawings 

Fig. 1 is a block diagram showing a first embodiment of 
the present invention; Fig. 2 is a diagram showing a first 
control table according to the first embodiment; Fig. 3 is a 
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state transition diagram associated with the receiving- state 
of the printer according to the first embodiment; Fig.- 4 is 
a PAD showing' an operation procedure according to the' first 
embodiment; Fig. 5 is a diagram showing a second control' 
table according to the first embodiment; Fig. 6 is a block 
diagram showing a .second embodiment of the present - 
invention," Fig. 7 is a diagram showing a first control table 
according to 'the second* embodiment; Fig. 8 is a state 
transition diagram associated with the receiving state of 
the printer according to the second embodiment"; " Fig . 9 is a 
diagram showing a first control, table according to a third 
embodiment; and Fig. 10 is v a state transition diagram 
associated with the receiving state of a printer according 
to a convention technique, , wherein reference numerals denote 



the 


following components . 


10: 


host computer 


11 : 


printer 


12 : 


command receiver 


13 : 


receiving buffer 


14 : 


command processor 


141 


: command type detector 


142 


: command execution permission 


143 


: command executer 


15: 


printer output buffer 


16: 


printer controller 
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17: printer engine 

18: first control table 

19: second control table 

la: error handler 

lb: panel controller 
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FIG. 1 

la: ERROR HANDLER 

10: .HOST COMPUTER 

12: COMMAND RECEIVER 

13:. RECEIVING BUFFER 

14: COMMAND PROCESSOR • 

15: PRINTER OUTPUT BUFFER 

16: PRINTER CONTROLLER 

17: PRINTER ENGINE 

18: FIRST CONTROL TABLE' 

19: SECOND CONTROL TABLE 

141: COMMAND TYPE DETECTOR 

142: COMMAND EXECUTION PERMISSION DETERMINER . 
143: COMMAND EXECUTER 

FIG. 2 

(a) . FIRST. CONTROL TABLE 
RECEIVING STATES OF THE PRINTER 

(b) DEFINITIONS OF RECEIVING STATES OF THE PRINTER 



RECEIVING STATE 


DEFINITION 


FIRST STATE . 
(ON-LINE STATE) - 


THE PRINTER ACCEPTS ANY COMMAND RECEIVED 
FROM THE 'HOST COMPUTER AND EXECUTES THE 
RECEIVED COMMAND. 


SECOND STATE " 


THE PRINTER IS LOGICALLY DISCONNECTED FROM 
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(OFF-LINE STATE) 


THE HOST COMPUTER ALTHOUGH THE PRINTER IS 
ELECTRICALLY CONNECTED TO THE HOST 
COMPUTER, 


THIRD STATE 
(HOLD STATE) 


OF VARIOUS COMMANDS TRANSMITTED FROM THE 
HOST. COMPUTER, THE PRINTER ACCEPTS ONLY A 
PRINTER STATUS INQUIRY COMMAND AND AN 
ERROR RECOVERY COMMAND SUCH AS A HALT 
COMMAND, RESUME COMMAND, AND A CANCEL* 
COMMAND. 



(c) SPECIFICATIONS IN TERMS OF ACCESSING TO THE FIRST 
CONTROL TABLE 



ORDER 


COMPONENT 


PROCESSING 


1 


ERROR 
HANDLER 


UPDATE 


(1) NOT ACCESSED IF AN ERROR OF 
THE FIRST CLASS IS DETECTED. - 

(2) THE RECEIVING STATE OF THE 
PRINTER IS SWITCHED INTO THE THIRD 
STATE IF AN ERROR OF THE SECOND 
CLASS IS. DETECTED. 

(3) THE RECEIVING STATE OF THE . 
PRINTER IS SWITCHED INTO THE 
SECOND STATE IF AN ERROR OF THE 
THIRD CLASS IS DETECTED. 


2 


COMMAND 


UPDATE 


(1) IF THE HALT COMMAND IS 
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EXECUTER 




. EXECUTED/ THE RECEIVING" STATE. -IS- 
CHANGED INTO THE THIRD STATE 
(2) IF -THE RESUME COMMAND OR THE 
CANCEL COMMAND IS ' EXECUTED, THE ' 
RECEIVING STATE IS SWITCHED INTO 
THE FIRST STATE. 


3 


COMMAND 
RECEIVER 


READ 


(1) IF THE SECOND -STATE, NO 
COMMAND IS RECEIVED. 


4 


PERMISSION 
DETERMINER 


READ 


(1) IF THE FIRST STATE, EXECUTION 
OF ANY COMMAND IS PERMITTED. 

(2) IN THE THIRD STATE, .ONLY THE 
FOLLOWING COMMANDS ARE PERMITTED 
(a) PRINTER STATUS INQUIRY 
COMMANDS, AND .(b) ERROR RECOVERY 
COMMANDS (HALT COMMAND, RESUME 
COMMAND,' AND CANCEL COMMAND) . 



FIG. 3 

1: FIRST STATE (ON-LINE) 

2: SECOND STATE (OFF-LINE) 

3: THIRD STATE '(HOLD) 

4 : HALT COMMAND 

5: DETECTION OF AN ERROR OF THE SECOND CLASS 

6: RESUME COMMAND 



) 
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7: CANCEL COMMAND J 
8: PRESSING OF THE ON-LINE KEY 

9: DETECTION OF AN ERROR OF THE THIRD CLASS 
10: PRESSING OF THE ON-LINE KEY 

11: DETECTION OF AN ERROR OF THE THIRD CLASS 
12: PRESSING OF THE ON-LINE KEY 

FIG. 4 

(a) > 
40: MAIN 

41: INITIALIZATION 

ENDLESS LOOP 
42: COMMAND PROCESSING 

(b) s - . 
42: COMMAND PROCESSING 

IS THE RECEIVING BUFFER EMPTY? 
43: DETERMINE THE COMMAND TYPE (OUTPUT A COMMAND NUMBER) 
44: DETERMINE WHETHER TO PERMIT EXECUTION OF THE COMMAND 

(INPUT THE RECEIVING STATE OF THE PRINTER AND THE 
COMMAND NUMBER) 

45: IS EXECUTION PERMITTED FOR THE COMMAND HAVING THE INPUT 
COMMAND NUMBER IN THE CURRENT STATE OF THE PRINTER? 
46: EXECUTE THE COMMAND 

47: HANDLE AN ERROR (INPUT THE RECEIVING STATE OF THE 



- 36 - 



PRINTER AND THE COMMAND NUMBER) 
(c) 

4 6 : EXECUTE THE COMMAND 

COMMAND NUMBER = 
461: PROCESSING OF COMMAND 1 
462: PROCESSING OF COMMAND i 
4 63: PROCESSING OF COMMAND m 
(d) 

COMMAND -RECEPTION INTERRUPT FROM. THE HOST COMPUTER 

STORE THE COMMAND INTO THE RECEIVING BUFFER 

FIG. 5A • . 
SECOND CONTROL TABLE 

12: RECEIVING STATE OF THE PRINTER 

1:- FIRST STATE 

2 : SECOND STATE 

3 : THIRD STATE 

4 : COMMAND 

5 : COMMAND 1 

6: COMMAND 2 

7 : COMMAND 1 

8: COMMAND 1+1 

9 : COMMAND in 

10: PERMITTED 
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11: NOT PERMITTED 

FIG. 6 

la: ERROR HANDLER 
lb: PANEL CONTROLLER 
10: HOST COMPUTER. 
12: COMMAND RECEIVER 
13: RECEIVING BUFFER 
14: COMMAND PROCESSOR 
15: PRINTER OUTPUT BUFFER* 
16: PRINTER CONTROLLER 
^ 17: PRINTER ENGINE 

18: FIRST CONTROL TABLE 
19: SECOND CONTROL TABLE 
141: COMMAND TYPE DETECTOR 

142: COMMAND EXECUTION ■ PERMISS ION DETERMINER 
143: COMMAND EXECUTER 



FIG. 7 

SPECIFICATIONS IN TERMS OF ACCESSING TO THE FIRST CONTROL 
TABLE 



ORDER 


COMPONENT 


PROCESSING 


5 


PANEL 
- CONTROLLER 


UPDATE 


THE RECEIVING STATE OF THE PRINTER 
IS UPDATED AS FOLLOWS: 
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(1) IF THE HOLD KEY IS' PRESSED IN 
THE FIRST STATE, THE STATE IS 
SWITCHED. INTO THE THIRD STATE, 

(2) IF THE HOLD KEY IS PRESSED" IN 
THE THIRD STATE, THE STATE IS / 
SWITCHED INTO THE FIRST - STATE. 
"(3) IF THE ON-LINE KEY IS PRESSED 
IN THE FIRST -OR" THIRD STATE, .. THE 
STATE IS SWITCHED INTO THE SECOND- 
STATE. - 

(4) IF THE ON-LINE KEY IS PRESSED' 
IN THE SECOND STATE, THE STATE IS 
SWITCHED INTO THE FIRST STATE . 



FIG. 8 

1: FIRST STATE (ON-LINE). 

2: SECOND STATE (OFF-LINE) • 

3: THIRD STATE (HOLD) 

4 : HALT COMMAND 

5: DETECTION OF AN' ERROR OF THE SECOND CLASS 

6: PRESSING OF THE HOLD KEY 

7 : RESUME COMMAND 

8 : CANCEL COMMAND 

9: PRESSING OF THE HOLD KEY- 
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10: 


PRESSING OF THE 


ON-LINE KEY 






11 : 


DETECTION OF AN 


ERROR OF THE 


THIRD 


CLASS 


12 : 


PRESSING OF THE 


ON-LINE .KEY 






13 : 


DETECTION OF AN 


ERROR OF THE 


THIRD 


CLASS 


14 : 


PRESSING OF THE 


ON-LINE KEY 







FIG. 9 • 


RECEIVING STATE 


DEFINITION 


FIRST STATE 
(ON-LINE STATE) 




SECOND STATE 
(OFF-LINE STATE) 


SAME AS IN FIG- 2(b) 


THIRD STATE ' 
(HOLD STATE) 




FOURTH STATE 


OF VARIOUS COMMANDS TRANSMITTED FROM THE 
HOST COMPUTER, THE PRINTER ACCEPTS AND 
EXECUTES THE PRINT PROCESS CANCEL COMMAND. 


FIG.' 10 



1: 


FIRST STATE (ON-LINE) 




2: 


SECOND STATE (OFF-LINE) 




3: 


PRESSING OF THE ON-LINE KEY 




4 : 


DETECTION OF AN ERROR OF -THE 


SECOND CLASS 


5: 


DETECTION OF AN ERROR OF THE 


THIRD CLASS 
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6: PRESSING OF THE ON-LINE KEY 
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